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(54) MANUFACTURE OF MULTILAYER PRINTED CIRCUIT BOARD USING PHOTOSENSITIVE ADDITIVE 
ADHESIVE 

(57)Abstract: 

PURPOSE: To facilitate the development of photo viahole with alkaline 
aqueous solution by high resolution by using photosensitive additive 
adhesive containing specific composition. 

CONSTITUTION: Adhesive contains multifunctional epoxy resin having 
epoxy equivalent of 120 to 500. The adhesive further contains 
multifunctional phenol obtained by condensing phenol compound having 
two phenol hydroxy! groups in a molecule in acidic catalyst with 
formaldehyde and phenol novolak having one or more acryloyl or 
methacryloyl group. Further, the adhesive contains epoxyacrylate or 
epoxymethacrylate compound, diluent made of photopolymerizable and 
heat reactive monomer, photopolymerization initiator and acid soluble 
filler. After it is coated with the additive adhesive and heat dried, it is 
irradiated with light for curing. Then, it is developed by alkaline aqueous 
solution to form a surface viahole 5. Thereafter, the surface of the light 
and heat cured adhesive resin is smoothed and polished. Then, after it is 
dissolved to be roughed, it is etched to form a circuit 9. 
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CLAIMS 



[Claim(s)] 

[Claim 1](b) They are a polyfunctional epoxy resin of the weight per epoxy equivalents 120-500, and 
polyfunctional phenol produced in a (**) molecule by condensing a phenolic compound which has two phenolic 
hydroxyl groups under formaldehyde and an acid catalyst, Phenol novolac which has at least one or more acrylyl 
groups or methacryloyl groups, (**) A diluent which consists of epoxy acrylate or an epoxy methacrylate 
compound, (**) photopolymerization, and a thermal reaction nature monomer, (**) a photopolymerization initiator 
and (**) — a manufacturing method of a multilayer printed wiring board having a process of following (A) - (J) in 
a multilayer printed wiring board using a photosensitive additive adhesive resin composition which consists of an 
acid solubility filler. 

(A) A process of etching a double-sided copper-clad sheet and forming an inner layer circuit, a process of 
roughening (B) inner layer circuit surface, (C) Develop negatives by a process and the (D) alkaline aqueous 
solution which install a negative mask, carry out an optical exposure, and are hardened after applying and 
carrying out stoving of this photosensitive additive adhesive to both sides or one side of an inner layer circuit 
board, A process of carrying out smoothing polish of a process of forming a surface viahole, a process which 
carries out (E) heat curing, (F) light, and this photosensitive additive adhesive resin surface that heat-hardened, 
(G) A process of dissolving an acid solubility filler exposed to the surface by aqueous acids, (H) A process of 
performing nonelectrolytic plating and carrying out electrolysis plating continuously after giving a process and a 
(I) plating catalyst which carry out dissolution roughening of this photosensitive additive adhesive resin 
chemically with an oxidizer, and a process of giving (J) etching resist and forming a circuit by etching. 
[Claim 2]A manufacturing method of a multilayer printed wiring board characterized by following (A) - a process 
of (I) in a multilayer printed wiring board using a photosensitive additive adhesive resin composition which 
consists of the above-mentioned (**) - (**). 

(A) A double-sided roughening copper-clad sheet produced by carrying out laminate molding using copper foil by 
which double-sided roughening was carried out beforehand is etched, After applying and carrying out stoving of 
this photosensitive additive adhesive to both sides or one side of a process and the (B) inner layer circuit board 
which forms an inner layer circuit, negatives are developed by a process and the (C) alkaline aqueous solution 
which install a negative mask, carry out an optical exposure, and are hardened, A process of carrying out 
smoothing polish of a process of forming a surface viahole, a process which carries out (D) heat curing, (E) light, 
and this photosensitive additive adhesive resin surface that heat-hardened, (F) A process of dissolving an acid 
solubility filler exposed to the surface by aqueous acids, (G) A process of performing nonelectrolytic plating and 
carrying out electrolysis plating continuously after giving a process and (H) plating catalyst which carry out 
dissolution roughening of this photosensitive additive adhesive resin chemically with an oxidizer, and a process of 
giving (I) etching resist and forming a circuit by etching. 

[Claim 3]The above-mentioned photosensitive additive adhesive resin composition comprising: 
Polyfunctional phenol which ingredient (b) is a liquefied bisphenol A type epoxy resin or liquefied bisphenol F 
type epoxy resin, and is produced by condensing a phenolic compound in which ingredient (**) has two phenolic 
hydroxyl groups in a molecule under formaldehyde and an acid catalyst. 
A glycidyl group. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Especially this invention relates to the manufacturing method of the multilayer printed 
wiring board using a resin composition useful as a photo-curing type additive adhesive for build ups. 
[0002] 

[Description of the Prior Art]As a manufacturing method of an old multilayer printed wiring board, It was the 
process of forming a circuit in a double-sided copper-clad sheet by etching first, roughening a circuit surface, 
and piling up one or more prepreg sheets which made the glass-fabrics substrate impregnating with and carrying 
out semi-hardening of the epoxy resin on it, and also laminating copper foil or an one side copper-clad sheet on 
it, and carrying out heating unification in hot press. In this process, in order to have to impregnate a glass- 
fabrics substrate and to have to carry out semi-hardening of the epoxy resin to it once, in order to build a 
prepreg sheet, and for a press to perform heat pressure molding, a vast quantity of equipment and long time 
were required. Since the copper foil survival rates of the patterned inner layer circuit board differ, respectively, 
In order to have to prepare the prepreg of the various sorts from which a resin amount and melting behaviour 
are different for adjustment of the thickness between layers and to use a glass-fabrics substrate for a prepreg 
sheet moreover, ultra-thinHzation of the thickness between layers was difficulty and a high cost. 
[0003]In order to solve these problems, many art in which a glass-fabrics substrate is not used for a layer 
insulation layer is reported in recent years. For example, there are a method using a thermosetting epoxy coated 
agent or film, a polyimide resin coating agent or a film, a thermoplastic heat-resistant resin film, and the photo- 
curing type insulating film between epoxy overlay, etc. 

[0004]The surface viahole which bears not only the finization of a circuit pattern but the flow between layers for 
the densification of a multilayer printed wiring board, a miniaturization, and a weight saving is needed in recent 
years. When it is processed with a mechanical drill, hole processing about 300 micrometers in diameter is a limit, 
and if a surface viahole becomes less than it, problems, such as hole position accuracy and a drill life, will come 
out of it. Since it will pile up like a penetration through hole and processing will be impossible although about 50- 
micrometer hole dawn becomes possible if it is processed by an excimer laser or carbon dioxide laser, a man day 
will increase. 
[0005] 

[Problem(s) to be Solved by the Invention]In the method of a glass-fabrics substrate being impregnated with in 
an epoxy resin, creating prepreg like before, performing heat pressing hardening with a press, and forming a 
surface viahole with a mechanical drill, in order to use glass fabrics, In order to form a surface viahole with that 
it is a high cost, and the problem and mechanical drill which cannot thin very much, there are a problem etc. 
which cannot be finized. Since it will pile up like a penetration through hole and processing will be impossible 
although about 50-micrometer hole dawn becomes possible if it is processed by an excimer laser or carbon 
dioxide laser, a man day will increase. 

[0006]In order to solve these problems, on patterned both sides or one side of an inner layer circuit board. The 
photograph build up method which forms the photosensitive layer insulation resin layer which does not contain 
glass fabrics, forms a detailed surface beer hall by photograph imaging, carries out panel plating after that and 
forms a circuit by etching is needed. Therefore, this insulating resin between photosensitive layers is excellent in 
the development nature by a photographic method, and must have a function as an additive adhesive. 
[0007]Generally in the additive process for substrate manufacture of a noncommercial way. Many heat-hardened 
type additive adhesives are used, for example, like JP,63H0752,B, JP,63-297571,A, a JP.64-47095.A gazette, 
and JP,3-18096,A, What roughens an adhesives layer with an oxidizer is mentioned, and including rubber 
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compositions, such as acrylonitrile-butadiene rubber, the contents are eluted in a rubber composition in 
chromate acid mixture solution as an oxidizer, and roughen the adhesives surface. 

[0008]In the resin matrix excellent in heat resistance, such as an epoxy resin, phenol resin, and melamine resin, 
By distributing the end of inorganic fine powder, such as silica and calcium carbonate, considering it as 
adhesives, and making this end of inorganic fine powder selectively eluted with a specific medicine, There are a 
method of roughening an adhesives layer, a method which distributes hardened different epoxy resin impalpable 
powder of the solubility over an oxidizer, and is selectively eluted in this epoxy resin impalpable powder with an 
oxidizer in an epoxy resin matrix as indicated to JP,1-29479,A, etc. 

[0009] However, when such a heat-hardened type additive adhesive is used, formation of the surface viahole by 
photograph imaging cannot be performed. The method of using an epoxy resin for a matrix and using a cation 
photoinitiator for the hardening agent to it, Although there is a means to form a surface viahole by photograph 
imaging, by the method of using the acrylate denaturation thing of phenol novolak type epoxy resin or cresol 
novolak type epoxy resin for a matrix, An organic solvent must be used for a developing solution and it is not 
desirable in respect of work environment. 

[0010]Therefore, the place made into the purpose of this invention is possible in the development for which 
accurate viahole formation used the alkaline aqueous solution by photograph imaging, Excel also in the plating- 
proof acidity or alkalinity over nonelectrolytic plating, and the adhesive strength of the roughened surface of 
adhesives and plating copper is enough, It is in the place which provides the manufacturing method of the 
multilayer printed wiring board by the build up using a photosensitive additive adhesive resin composition 
provided with the heat resistance which also bears the temperature of around 260 ** of a soldering process. 
[0011] 

[Means for Solving the Problem]In order to attain the above-mentioned purpose and to give the outstanding 
characteristic, a manufacturing method of a multilayer printed wiring board using a photosensitive additive 
adhesive by this invention, An additive adhesive has the following presentation and a multilayer printed wiring 
board is manufactured by a specific method using this additive adhesive. That is, this invention consists of 
ingredient (b), (**), (**), (**), (**), and (**) of the following [ photosensitive additive adhesive resin 
composition ] first. 

(b) They are a polyfunctional epoxy resin of the weight per epoxy equivalents 120-500, and polyfunctional phenol 
produced in a (**) molecule by condensing a phenolic compound which has two phenolic hydroxyl groups under 
formaldehyde and an acid catalyst, A diluent, a (**) photopolymerization initiator (**) acid solubility filler which 
consist of phenol novolac, (**) epoxy acrylate or an epoxy methacrylate compound, (**) photopolymerization, 
and a thermal reaction nature monomer which have at least one or more acrylyl groups or methacryloyl groups. 
[0012]An epoxy resin of a (b) ingredient used for this invention has a preferred epoxy resin of a liquefied 
bisphenol A type or a bisphenol female mold in respect of chemical resistance or development nature, and if an 
average molecular weight becomes larger than 1000, it is not preferred in respect of development nature using 
an alkaline aqueous solution. 

[001 3](**) Phenol novolac of an ingredient is obtained by making polyfunctional phenol produced in a molecule 
by condensing a phenolic compound which has two phenolic hydroxyl groups under formaldehyde and an acid 
catalyst, and acrylate or methacrylate which has a glycidyl group react. In order to obtain an accurate 
photosensitive additive adhesive which carried out photopolymerization and was excellent in alkali development 
property, 0.1-0.6 Eq of epoxy groups of acrylate which has a glycidyl group to 1 Eq of hydroxyl groups of phenol 
novolac, or methacrylate are suitable. As a phenolic compound which has two phenolic hydroxyl groups, 
bisphenol A, the bisphenol F, the bisphenol S, or its derivative is mentioned into a molecule. Acrylate or 
methacrylate which has a glycidyl group has glycidyl acrylate and preferred glycidyl methacrylate by an ease of 
reactivity and acquisition, etc., for example. 

[001 4](**) As epoxy acrylate or an epoxy methacrylate compound, Although not limited in particular, a bisphenol 
A type epoxy compound, Epoxy compounds, such as a bisphenol female mold epoxy compound, a bisphenol 
smooth S form epoxy compound, a phenol novolac type epoxy compound, a cresolnovolak type epoxy compound, 
or an aliphatic series epoxy compound, It is obtained by making acrylic acid or methacrylic acid react When 
aiming at improvement in alkaline-water solubility or adhesion with an insulating substrate or metal, it is good to 
enforce following methods. (1) After said reaction (reaction with an epoxy compound, acrylic acid, or methacrylic 
acid), It is made to react to a carboxylic acid compound which furthermore has carboxyl groups with 5-100 acid 
values, such as oxalic acid, malonic acid, succinic acid, glutamic acid, adipic acid, maleic acid, fumaric acid, 
phthalic acid, or terephthalic acid, or its anhydride. Or (2) Make an epoxy group of an epoxy compound remain by 
the subsequent amount of carboxylic acid denaturation in said reaction, and it ranks second, It may be made to 
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react to dicarboxylic acid, such as oxalic acid, malonic acid, succinic acid, glutamic acid, adipic acid, maleic acid, 
fumaric acid, phthalic acid, or terephthalic acid, or an anhydride of those. At this time, when the number of acid 
values is small, alkaline-water solubility worsens, and if too conversely large, it will become a factor which 
reduces the characteristics, such as chemical resistance at the time of hardening, and an electrical property. 
[001 5](**) As a diluent which consists of photopolymerization and a thermal reaction nature monomer, acrylate 
which has at least one hydroxy! group in one molecule, or a methacrylate compound is mentioned to the 1st. For 
example, hydroxyethyl acrylate, hydroxyethyl methacrylate, Hydroxypropyl acrylate, hydroxypropyl methacrylate, 
Hydroxy butyl acrylate, hydroxybutyl methacrylate, They are butanediol monoacrylate glycerol methacrylate, 
phenoxy hydroxypropyl acrylate, polyethylene-glycol acrylate, polyethylene-glycol methacrylate, or glycerol 
dimethacrylate. Photopolymerization nature monomers which have a glycidyl group, such as glycidyl acrylate and 
glycidyl methacrylate, are used preferably. As a desirable monomer, they are glycidyl acrylate in which carboxylic 
acid, a phenolic hydroxyl group, and a reaction are possible for chemical resistance after heat curing, etc., and 
glycidyl methacrylate. Usually, as a quantity of a diluent which is a (**) ingredient, the one to 5 time equivalent 
of a phenolic hydroxyl group or a carboxylic acid group which remains is preferred after a heat-curing reaction of 
an epoxy resin of a (b) ingredient 

[0016]As a photopolymerization initiator, (**) Benzophenone, benzoylbenzoic acid, Benzophenones, such as 4- 
phenylbenzo phenon and hydroxybenzophenone. Benzoin, benzoin ethyl ether, benzoin iso-propyl ether, Benzoin 
alkyl ether, such as benzoin butyl ether and benzoin isobutyl ether. 4 **FENOKISHI dichloroacetophenone, a 4- 
t-butyhdichloroacetophenone, Acetophenones, such as a 4-t-butyhtrichloroacetophenone and a 
diethoxyacetophenone. Alkyl anthraquinone, such as thioxanthone, such as thioxanthone, 2-KURORU 
thioxanthone, 2-methylthioxanthone, and 2,4-dimethylthioxanthone, ethylanthraquinone, and butylanthraquinone, 
can be mentioned. These are used as independence or two or more sorts of mixtures. An addition of this 
photopolymerization initiator is usual. It is used in 0.1 to 10% of the weight of the range. 

[001 7](**) as an acid solubility filler, a calcium carbonate filler is preferred and is used in 20% of the weight or 
more of the range to 100 % of the weight of resinous principles except for an ingredient (**) from all the 
ingredients. Even if it dissolves calcium carbonate on the surface of adhesives after hardening with acid as it is 
less than 20 % of the weight, since there are few the crevices and roughening shape is not good, adhesive 
strength with plating copper falls. 

[0018]In addition, ultraviolet inhibitor, a thermal polymerization inhibitor, a plasticizer, etc. can be added if needed 
for preservation stability. An acrylate monomer, a methacrylate monomer, a vinyl monomer, etc. may be added 
for viscosity control. Inorganic fillers other than an acid solubility filler, such as silica, talc, clay, barium sulfate, 
aluminium hydroxide, and a zinc oxide, may be added. 
[0019] 

[Function]The photosensitive additive adhesive resin composition of this invention which consists of these 
ingredients is excellent in high resolution at the development nature by an alkaline aqueous solution. Especially 
about the solubility over an alkaline aqueous solution. It is polyfunctional phenol produced in the molecule of 
ingredient (**) by condensing the phenolic compound which has two phenolic hydroxyl groups under 
formaldehyde and an acid catalyst, It is based on the phenolic hydroxyl group of the phenol novolac which has at 
least one or more acrylyl groups or methacryloyl groups, and the carboxylic acid group of the water-soluble 
functional group which the epoxy acrylate or the epoxy methacrylate compound of ingredient (**) has. And 
although the photo-curing thing in which these functional groups remain turns into bad hardened materials, such 
as alkali resistance, chemical resistance, and an electrical property, as mentioned above, the heat-curing 
reaction after photo-curing and development of the photosensitive additive adhesive resin composition of this 
invention is a subject's resin composition. 

By afterbaking processing, the epoxy resin of a (b) ingredient and the glycidyl group of a (**) ingredient carry out 
a heat-curing reaction with the phenolic hydroxyl group in a (**) ingredient, and the carboxylic acid group in a 
(**) ingredient, and the main skeleton excellent in demand various characteristics, such as alkali resistance and 
an electrical property, is formed. 

[0020]Now, this invention relates to the manufacturing method of the multilayer printed wiring board which 
consists of the following process using the photosensitive additive adhesive mentioned above. 
(A) The process of etching a double-sided copper-clad sheet and forming an inner layer circuit, the process of 
roughening (B) inner layer circuit surface, (C) Develop negatives by the process and the (D) alkaline aqueous 
solution which install a negative mask, carry out an optical exposure, and are hardened after applying and 
carrying out stoving of this photosensitive additive adhesive to both sides or one side of an inner layer circuit 
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board, The process of carrying out smoothing polish of the process of forming a surface viahole, the process 
which carries out (E) heat curing, (F) light, and this photosensitive additive adhesive resin surface that heat- 
hardened, (G) The process of dissolving the acid solubility filler exposed to the surface by aqueous acids, (H) 
The process of performing nonelectrolytic plating and carrying out electrolysis plating continuously after giving 
the process and (I) plating catalyst which carry out dissolution roughening of this photosensitive additive 
adhesive resin chemically with an oxidizer, and the process of giving (J) etching resist and forming a circuit by 
etching. 

[0021]And it is related with the manufacturing method of the multilayer printed wiring board which consists of 
the further following process.(A) The double-sided roughening copper-clad sheet produced by carrying out 
laminate molding using the copper foil by which double-sided roughening was carried out beforehand is etched, 
After applying and carrying out stoving of this photosensitive additive adhesive to both sides or one side of a 
process and the (B) inner layer circuit board which forms an inner layer circuit, negatives are developed by the 
process and the (C) alkaline aqueous solution which install a negative mask, carry out an optical exposure, and 
are hardened, The process of carrying out smoothing polish of the process of forming a surface viahole, the 
process which carries out (D) heat curing, (E) light, and this photosensitive additive adhesive resin surface that 
heat-hardened, (F) The process of dissolving the acid solubility filler exposed to the surface by aqueous acids, 
(G) The process of performing nonelectrolytic plating and carrying out electrolysis plating continuously after 
giving the process and (H) plating catalyst which carry out dissolution roughening of this photosensitive additive 
adhesive resin chemically with an oxidizer, and the process of giving (I) etching resist and forming a circuit by 
etching. 

[0022]Hereafter, this invention is explained in detail based on a drawing. The inner layer circuit board (1) which 
patterns a double-sided copper-clad sheet and has an inner layer circuit (2) as well as the former first is 
obtained (A). It roughens by processing the surface of inner layer circuit copper foil (2) with medicine (B). In this 
case, the inner layer circuit board which uses the copper foil roughened beforehand may be used, next, the 
surface — said (**) - (**) — the photosensitive additive adhesive (4) which consists of ingredients is applied 
using screen-stencil, a curtain coating machine, a roller coater, etc. Then, after carrying out set-to-touch by 
heat treatment, a negative film is stuck, and it irradiates with ultraviolet rays, dissolution development of the 
unexposed part is carried out by an alkaline aqueous solution, and a surface photograph viahole (5) is formed (C). 

[0023]Next, heat-treat this photosensitive additive adhesive, it is made to heat-harden, and the hardened 
photosensitive additive adhesive surface is ground mechanically. Simultaneously with smooth-surface-izing, this 
purpose is for exposing an acid solubility filler on the surface. The exposed acid solubility filler is dissolved by 
aqueous acids, and a big and rough crevice is formed in the surface. As for the aqueous acids used here, 
solution, such as chloride and sulfuric acid, is mentioned. Dissolution roughening of this photosensitive additive 
adhesive resin is chemically carried out with an oxidizer, and a detailed crevice is formed in the resin surface (D). 
As for the oxidizer used here, chromate acid mixture solution, a potassium permanganate aqueous solution, etc. 
are mentioned. Next, electrolysis plating is performed until it plates [ on the whole surface ] chemicals copper 
(7) with nonelectrolytic plating and becomes predetermined thickness with electrolysis plating continuously, after 
giving the catalyst for nonelectrolytic plating with a publicly known method (E). Then, etching resist (8) is given 
and a circuit (9) is formed by etching (G). 
[0024] 

[Example]Hereafter, this invention is explained based on an example. 

[0025](Synthetic example 1) As synthe tic phenol novolac of methacryloyl group content phenol novolac , FENO 
light LF-4871 (bisphenol A type novolak resin.) The 60% of nonvolatile matter methyl-ethyhketone solution 800g 
(about 4 Eq of OH(s)) by Dainippon Ink & Chemicals, Inc. was thrown in in a 2H. flask, and, in addition, 0.2 g of 
hydroquinone and 284g (2 mol) of glycidyl methacrylate warmed at 110 **. After adding 1 g of tributylamine into 
it, the stirring reaction was carried out at 1 10 ** for 5 hours. 

[0026](Synthetic example 2) It is a bisphenol A type epoxy resin in the flask of 2 I. of composition of carboxyl 
group content epoxy acrylate . After adding the methoxy phenol 1g as Epicoat 828 (product made from oil- 
recovery shell epoxy: weight per epoxy equivalent 190) 760g (4 Eq), and polymerization inhibitor, The acrylic acid 
288g (4 mol) and 1g of benzyldimethylamine added, and the stirring reaction was carried out at 100 ** for 6 
hours. Then, 160 g (1.6 mol) of succinic anhydrides are added, and it is at 80 **. The stirring reaction was carried 
out for 3 hours. 

[0027]«Example 1» Epicoat 828 15 g, 45 g of methacryloyl group content phenol novolac obtained in the 
synthetic example 1 , 1 5 g of carboxyl group content epoxy acrylate and 1 5 g of glycidyl methacrylate of the 
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synthetic example 2 are mixed, 0.2 g of triphenylphosphine was added as a photoinitiator as IRGACURE 651 
(made by Ciba~Geigy)3g, and a heat-curing accelerator, further, 36g added, calcium carbonate was mixed 
enough, and the photosensitive additive adhesive composition was obtained. 

[0028]Pattern processing of the glass epoxy double-sided copper clad laminate of 0.1 mm of substrate thickness 
and 35 micrometers of copper foil thickness was carried out, and the inner layer circuit board was produced. By 
the alkaline aqueous solution which consists of 31 g/l of sodium chlorite, 15 g/l of sodium hydroxide, and 12 g/l 
of sodium phosphate, subsequently, 95 **, It processed for 2 minutes, the circuit surface was roughened, the 
photosensitive additive adhesive which produced [ above-mentioned ] on it was applied to a thickness of 150 
micrometers by the curtain coating machine, and it heat-treated for 30 minutes at 80 **, and performed set-to- 
touch. Then, the predetermined pattern was laid, it exposed by dose 300 mJ/cm 2 using the high-pressure 
mercury-vapor lamp exposure device, subsequently negatives were developed by the spray pressure of 2 
kg/cm 2 with sodium hydroxide solution, and the surface viahole was formed. 

[0029]Heat-treated 150 ** of substrates in which the surface viahole was formed, for 30 minutes, said 
photosensitive additive adhesive was made to heat-harden, and puncturing for plating through holes was 
performed. Then, the calcium carbonate which ground and smoothed this photosensitive additive adhesive resin 
surface with the belt sander, was immersed in the hydrochloric acid aqueous solution of **, and was exposed to 
the surface was dissolved. 

[0030]Then, after roughening for 10 minutes and fully rinsing by the alkaline aqueous solution of 75 ** potassium 
permanganate, it was immersed in 50 ** hydroxylamine sulfate solution for 10 minutes, and neutralization 
removal of the permanganate which remained in the adhesives layer was carried out Next, it fully washed after 
immersion for 5 minutes to a 75 ** alkaline-degreasing treating solution, and was immersed in the palladium tin 
salt colloidal catalyst solution for 5 minutes. It was immersed in the catalytic activation bath of the room 
temperature for 8 minutes after rinsing, and superfluous tin salt was removed from the superfluous palladium tin 
salt colloidal particle. It is immersed in 25 ** non-electrolytic copper plating liquid for 1 hour, about 0.5- 
micrometer electroless plating film is formed, after performing electrolysis plating until it becomes a thickness of 
25 micrometers continuously, etching resist is given and a circuit is formed by etching, and it is **. The additive 
process multilayer printed wiring board was produced. 

[0031]«Example 2» Epicoat 828 15 g, 45 g of methacryloyl group content phenol novolac obtained in the 
synthetic example 1, Epoxy acrylate V-5510 (made by Dainippon Ink & Chemicals, Inc.) 15g and 15 g of glycidyl 
methacrylate are mixed, It is IRGACURE 651 as a photoinitiator. As 3 g and a heat-curing accelerator 
Triphenylphosphine 0.2 g was added, further, 36g added, calcium carbonate was mixed enough, and the 
photosensitive additive adhesive composition was obtained. Henceforth, the additive process multilayer printed 
wiring board was produced like Example 1. [0032]«Example 3» Epicoat 828 15 g, 45 g of methacryloyl group 
content phenol novolac obtained in the synthetic example 1, Epoxy acrylate SP-4010 (made by Showa High 
Polymer Co., Ltd.) 15g and 15 g of glycidyl methacrylate are mixed, It is IRGACURE 651 as a photoinitiator. 0.2 g 
of triphenylphosphine was added as 3 g and a heat-curing accelerator, further, 36g added, calcium carbonate 
was mixed enough, and the photosensitive additive adhesive composition was obtained. The additive process 
multilayer printed wiring board was produced like Example 1 except having used the double-sided roughening 
copper clad laminate using copper foil with a thickness of 35 micrometers by which double-sided roughening was 
carried out beforehand as glass epoxy double-sided copper clad laminate of 0.1 mm of substrate thickness for 
producing an inner layer circuit board. 

[0033]«Comparative example 1» Epoxy acrylate SP-4010 45 g and 15 g of glycidyl methacrylate are mixed, 
and it is as a photoinitiator. IRGACURE 651 Three g was added, further, 24g added, calcium carbonate was mixed 
enough, and the photosensitive additive adhesive composition was obtained.Henceforth, the additive process 
multilayer printed wiring board was produced like Example 1. [0034]«Comparative example 2» Epoxy acrylate 
V-5510 45 g and 15 g of glycidyl methacrylate are mixed, and it is as a photoinitiator. IRGACURE 651 Three g 
was added, further, 24g added, calcium carbonate was mixed enough, and the photosensitive additive adhesive 
composition was obtained.Henceforth, the additive process multilayer printed wiring board was produced like 
Example 3Thus, the characteristic of the obtained additive process multilayer printed wiring board is evaluated, 
and the result is shown in Table 1. 
[0035] 

Table 1 development nature Solder heat resistance Peel strength (kg/cm) 

Example 1 O O 1.1 example 2**0 1.2 example 3 ** O 1.0 

Comparative example 1 x x 0.2 Comparative example 2 x ** 0.3 

[0036](Measuring method) 
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1. Development nature What was made as for 0:deveIopment, **: 2. solder heat resistance in which 
x:developrnent remainder with some has the development remainder What no specimens are seen by n= 5 and 
change is not regarded as in 260 ** and 20 seconds was made into O. 
[0037] 

[Effect of the Invention]The manufacturing method of the multilayer printed wiring board of this invention using a 
specific photosensitive additive adhesive resin composition as above, Are high resolution, and by an alkaline 
aqueous solution, although the development of a photograph viahole is easy, It excels also in the plating-proof 
acidity or alkalinity over nonelectrolytic plating, and adhesive strength with plating copper is high, and 
manufacture of the multilayer printed wiring board using the photosensitive additive adhesive which also bears 
the temperature of around 260 ** of a soldering process is enabled further. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The outline sectional view showing the process of this invention 
[Description of Notations] 

1 Substrate 

2 Inner layer circuit copper foil 

3 The roughened circuit surface 

4 A photosensitive additive adhesive 

5 Surface photograph viahole 

6 The roughened adhesives surface 

7 Plating copper 

8 Etching resist 

9 Circuit 
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